gas reserve, but still looking for cheap energy as demand for electricity is growing more rapidly than other members of GMS. There is also a significant potential of renewable energy like biomass, solar and wind energy in the region.
To ensure continuous supply of electrical energy for every member countries in the GMS, the need to have cooperation through integration of energy infrastructure becomes essential. This paper tries to study the interconnection of power utilities in GMS. Rest of the paper is organized as follows.
Section 2 provides an overview of GMS member countries. 
II. OVERVIEW OF GMS COUNTRIES
Power systems in GMS have various characteristics of natural and human resource conditions. The GMS also has many advantages for enhancement of cross-border energy exchange. The population, Gross Domestic Product (GDP), installed capacity, energy consumption per capital of the region vary widely as shown in Table I Thailand is the key energy market in the GMS with more than 50% of total energy consumption in the region in 2006.
Vietnam and Yunnan together accounts for 42% of total energy demand. The remaining 4% is consumed by Cambodia, Lao PDR and Myanmar [3] , [4] .
In the GMS, major load centers concentrates in capitals of the member countries except the case of Vietnam as shown in Figure 1 . In Vietnam, the highest energy consumption is in Ho Chi Minh city, which is accounts for 40% of total energy consumption of the whole country in 2005 [5] . Among the members of GMS, Vientiane is the capital with the highest ratio of energy consumption with 75%. The next capitals are Phnom Penh with 56%, Kunming with 50%, Bangkok with 30% and Hanoi with 19% [6] - [12] . 
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0:00 2:00 4:00 6:00 8:00 10:00 12:00 14:00 16:00 18:00 20:00 22:00 Hour Figure 3 Winter load curves of Thailand and Vietnam Overall, the combined load curve shows that almost a flatter load profile afternoon and evening times compared to the individual load curve of each country. When combining all the load curves, the difference between peak load and off peak load also become smaller than that in the individual load curves. This has a lot of meaning for system operators and the whole power system. The smaller difference in peak and off peak load goes together with reducing investment for power plants which only run in the peak load time. Vietnam, the pressure of investment in power generation will decrease in the "energy hungry" countries. Therefore, interconnection will increase the effectiveness of system operation and use of the existing facilities. Total energy consumption and power demand of the region will increase by more than 3 times in period 2006-2020.
IV. POWER DEMAND FORE CAST
Thailand will still be the major energy-consumption center with 41 % and 36% total shares in terms of energy consumption and peak demand respectively in 2020. The countries which will see most rapid growths will be small countries such as Cambodia, Lao PDR and Myanmar.
V. GENERATION EXPANSION PLANNING
Overview of installed capacity in the GMS in 2006 and 2020 is shown in Table III . In the planning, hydro power will be the core for development in most part of GMS which includes Cambodia, Lao PDR, Myanmar and Yunnan province.
There will be some major projects which will be oriented for exporting such as "SeSan hydro power" plants from Cambodia, 
TAB LE III: OVERVIEW OF INSTALLED CAPACITY IN THE GMS

VI. POWER FLOW STUDY AND RESULTS
The simulation cases are categorized based on the year that new interconnection lines will be in operation in the GMS during the period 2010-2020 as follow and all the simulations are carried out with PSS/E analytical software tool [15] .
A. Casses studied: 
Contingency analysis:
In 500kV transmission system of Vietnam, power tends to flow from South to Central and from Central to the North. C. Reliability and environmental benefits:
Reliability benefit:
The reliability of electric service in Thailand and Vietnam can be increased by increasing the use of hydropower resources in China, Cambodia, Lao PDR and Myanmar. Interconnection also heIps improving the reserve margin capacity of Thailand and Vietnam system as shown in Table VI . 
Environmental benefit:
The GMS has a significant amount of thermal power plants, The study compare two scenarios: base scenario and recommended scenario in the year-end of the simulation period.
Base scenario wiIl be the scenario without interconnection. Deficit power wiII be replaced by power produced from coal-fired power plants. Recommended scenario wiU be the scenario with interconnection, where energy from coal fired power plants wiII be replaced by energy from hydro power plants. The amount of CO2 emission in two scenarios is presented in Table VII . In the GMS region where grids are still in the process of development, interconnection becomes the right choice to satisfy the load demand. Expanding cross-border power grids in the GMS holds the promise of delivering economic and environment benefits without compromising the reliability of service.
B. Recommendations:
To stabilize operation of SOOkV transmission system, EGAT (Thailand) and EVN (Vietnam) should install shunt reactor at the sending ends of Banabong, Savanakhet, Ban Sok and Malutang (Yunnan province) buses. Also negotiation to buy power at the fixed voltage (automatic voltage control) at these buses should be implemented.
To ensure operation effectively of the competitive power market in the future, Thailand and Vietnam should pay attention to the load transfer ability and overload in the transmission lines. EGAT and EVN can apply FACTS controller technology to strengthen load transfer ability and improve the reliability as well as stability of the system.
